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CLOSURE OPERATING MECHANISM 
Leslie E. Soderquist, Akron, Ohio, assignor to The 
McNeil Machine and Engineering Company, 
Akron, Ohio, a corporation of Ohio 
Application March 24, 1949, Serial No. 83,202 
20 Claires. (CI. 268--74) 
1 
This invention relates fo a mechanism for 
opening and closing heavy and bulky closure ele-. 
ments such as the covers ïor the openings oï 
large autoclaves employed in the rubber industry. 
These comprise long, horizontally arranged tanks 
of sturdy construction and large girth, and the 5 
charge opening, and therefore ifs closure, are 
of corresponding]y great size. 
Heretofore such massive closures have entailed 
a considerable amount of manuai handling in the 
use of such conventionai locking means as mul- 10 
tiple bayonet joints or hinged doors with cros.s- 
bars having threaded thrust bolts for locking in 
closed position..The closures have been various- 
ly articulated in one way or another fo the struc- 
ture or separately handled as by hoists. The 15 
problem has, in general, been aggravated by the 
ïact that in spire of the size and weight oï the 
closure structure certain minimum requirements 
of precision oï fit are involved in a structure 
which must be pressure seaied. 20 
Furthermore, in the prior pïactice, the clo- 
sures have been handled in the area in.front oï 
the autoclave and thus required space ïor their 
movement which could be otherwise employed 
fo advantage. 25 
It is, therefore, an object of this invention fo 
provide automatic means ïor opening and closing 
heavy closure members. A further object is to 
provide a means for opening and closing closures 
for pressure-sealed devices which obviates the 80 
use of interlocking parts af the closure area. 
Another and particular object is to provide a 
manipulating means for a closure member for a 
container which utilizes the space above the con- 
35 
tainer for receiving the removed closure. In 
still greater particular, it is an object fo provide 
an automatic closure-opqrating means which 
will, in opening, more the closure away ïrom 
the mouth of the chamber and then upwardly 
around one end of the chamber fo a position 4o 
above the chamber and, in closing, first lower 
the closure to a position over the mouth of the 
chamber and then bring it against the chamber 
in ight sealing relation fo the chamber. 45 
These and other ends will be apparent to those 
skilled in the art in the light of the following 
specification and as illustrated in the accompany- 
ing drawings, in which: 
Fig. 1 is an elevation of the right haid side 50 
of an autoclave, 
Fig. 2 is a detail section taken on the line 2--2 
of Fig. 1, 
iig. 3 is a front elevational view of the struc- 
ture oï Fig. 1, sectioned as along the staggered 55 
line 3w3 of Fig. 5,  ' 

2 
Fig. 4 is a detail section tken on the line 
of Fig. 3, 
Fig. 5 is a top plan view of the structure of 
Fig. 3, 
Fig. 6 is a detail section tken along the line 
66 of Fig. 1, 
Fig. 7 is a de'ail section taken along the line 
-- of Fig. 1, and 
Fig. 8 is a section taken along the line --8 of 
Fig. 3. 
Referring fo the drawings by characters of 
reference, there is shown in Fig. 1 a horizontal 
autoclave of conventional aspect as to ifs cylin- 
drical tankor chamber, indicated as a whole by 
the numeral l. Since the structure of the tank 
proper is hot modified in the present invention, 
if is shown only in general outline, without the 
various appendages it normally carries. 
The door 2 of the tank is dome-shaped and hgs 
a flanged rira $, engageable with an annular 
O-shaped resilient sealing member 4 contained 
in a groove in a mating flange 6 on the opening 
of the tank body |. 
The tank is supported on each side by an up- 
right wail member comprising an inner plate 
and a spaced, parallel, outer plate 8, each pair 
of plates being attached fo a foot member 9 as 
by welding. The wall members are connected 
and given lateral rigidity by means of two chan- 
riel members | | and 2 which pass through com- 
plementary openings in the plates and are welded 
in place. The outer plates 8 are somewhat 
shorter than the inner plates  and the front 
edges of each pair are connected by a diagonally 
positioned vertical plate ! $. 
The inner wails are further braced by means 
of corner pieces |4 welded fo the said walls and 
to the channels ||, |2. A shelf |$ for the ac- 
commodation of vaives and other controls (hot 
shown) is supported on and welded fo the top 
edge of the vertical plate |$, is welded to plate 
and has an extension |6 welded to the side of 
outer plate 8. 
The tank | is supported on the top ' of inner 
plates  by means of ribs |8, welded to the sides 
of the tank forwardly thereof, and short ribs 
in the rear portion, .and is secured in place (Fig. 7) 
by means of bolts |9 passing through bores in the 
ribs |8 and |8' and through slots 2| in the top of 
the plate  and engaged by nuts 22 in enlarge- 
ments 25 of the slots 21. Arcuate ribs 24 on the 
tank |, above ribs |8, |8', assist in carrying the 
load, thus relieving strain on the welds of the 
ribs. 
The door 2 is carried by an arched cross-head 
or beam 25 fo which if is bolted and supported 
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over a substantial central area. This cross-head 
is of general]y I-section and is trunnioned, as at 
26, in the front ends of a pair of links 27 which, 
when the door is closed, are in a horizontal plane 
on either side of the tank. The rear end of each 
link is articu]ated to the driving gearing presently 
fo be described. The door and the front ends 
of links 27 are supported by a pair of curved 
arms 26, each of which is bolted at 29 to a lateral 
extension or boss 3 on the beam 25. The arms 
28 lie in the central plane of the door and near 
their upper ends are spaced apart by a spacer 
sleeve 30. At the upper ends of the arms is lo- 
cated a pin 32 carrying a supporting follet 3. 
The latter is adapted to ride on top of a curved 
track or cam  havin lugs or feet 36 by which 
if is bolted to plates  wetded to the top of tank 
. The purpose of this cam track will be later 
exp]ained in connection with the door opening 
mechanism. 
In the position of the pa'ts when the loor is 
closed, as shown in Fig. 1 the follet 33 is dwelliflg 
upon an arcuate section 3 of the cam track 
joining a steep portion 39 thereof. The arcuate 
portion  thus carries the load due to the weight 
Of the do0r, roller 33, links , and part of links 
27. The cam is terminated abruptly at this point 
in order to afford clearance for the door in its 
upward swing. 
-B means presently tobe described, the moVe- 
ment of the door whén nar its c]osed position 
has a considerab]e component axially of the tank 
. Since the door and attachellinks 6 revolve 
about trunnios 6 and since the links , ai or 
near the cIosed position of the door, are free to 
revolve about their rearwaïd articulation, the 
roller 3 would tend to roll off the end of th cam 
trak but such action is lb.revented by a o]ler 
journaled n a pin  c carried in links  which 
ae mourtod at their forward ends on the pin 
Tlis r011er moves in a slot 3 in th cam track, 
the outer end 2 of the slot serving to arrstthe 
forward movëment of the arm  when the follet 
33reaches theportion 3 of the cam track. 
The power mechanism foropening and closing 
the doorwfll now be describéd. 
On sach side of the tank  is a bu]l gear 
which has a welded centra] bùshing  jounaled 
thròugh an anti-friction sleeve 7 6n a stationàry 
Shaft8 supported in a bore in a vertical arcuato 
extension 8 of the p]ate 8, and a bore in a gen- 
erally similar extension 5 f the plate 7, the 
shaft  being bo]ted to a circular plate  which 
is in turn bolted to the otside of the extension . 
The bull gears are drien by spur gears 
keyed to a common shaft 2 journaled in bush- 
ings $ in the outor plates  and passing throgh 
enlarged 'openings 5 in the inner plate 7. The 
shift 2 is lriven by a worm wheel 6 whih in 
tun is driven by a Worm 5 on th shft of a 
motor 5. The intégral h0using for the worm 
wheel, wo/m, and motor is attached t0 a Wëlded 
extension 9, on the ouer support plate , by a 
brkcket  
Each link 2 has a circular bore 62 in its en- 
larged rearward end 65 which is journaled on an 
eccentric-boss 64 on the-inner end of the bush- 
ing 5 through a bearingsleeve 66 (see Fig. 8). 
Fom this construction it wfll be apparent that 
as the gear-6 rotatos in-direction of arrow shown 
on gent 6,..Fig. 1, carrying With it the bushing 
, he nter 6f opêning 2 in the end 63 of link 
27 will describe a circle about the center of shaft 
with the result-that link 27 will move ]ongi- 
 tudina]lyof-the tank . This is in the nature of 

4 
a toggle action of high mechanical advantage 
which is effectiw to seal the door tight]y in place 
or fo break such a seal and represents one phase 
of the door operating cycle, the second phase 
5 ing the swinging of the door to position above 
the taflk . 
During the initial opening action of the door, 
the forward thrust of the links 2, caused by ro- 
tation of the eccentrics , causes the links 2 to 
Io turn about pin 32 and the axis of trunnions 
-moves away from the opening of the chamber 
about the center 2. When this movement has 
proceede.d to a point where the door has cleared 
the mouth of the chamber, the links 27 are picked 
15 up by cylindrical pins 7 attached to the gears 
, and thereafter the links 27 partake of a 
swinging motion about the center of gears 6, 
the eccentric action being nullified by the con- 
joint movement of the linJs and the gears. The 
20 axis of trunnions 26 thereafter moves .in a circle 
and the angular position of loor 2, at any phase- 
of the swing, is dependent upon the configura- 
tion of the track , which, through roller $, 
prevents the door fïom swinging about trunnions 
25 -6 under the influence of its own weight. 
The fully open position is indicated in broken 
lines in Fig. i, the rira of the door 2 being clear 
of track  but the front part of the track being 
received within the hollow interior thereof. 
ôI ïn order to prevent o/ertravel of the gear 
i opening dh'ection, a second pin 65 is provided 
on the inside of one of the gears 6, which pin is 
adapted to enage with an abutment 9, carried 
on the inner support plate . Rotation in the 
3 closing direction is arrested by contact of pin 
with abutment . 
in the closing movement of the door, the action 
takes place Lu reverse oïder. The door is first 
movid in an arc iownwarily about the conter 
40 of gears 45 with the weight of the door partly 
carried on pins 7 through links 27 and partly 
carriei by cam  tlrough roller . When the 
follet $' drops into arcuate section $ of the'cam 
track, the door can no longer move bodily down- 
45 ward. At the point where the follet  cornes to 
test at section  the pin 7 leaves the links 
. and continued movement of the gears G through 
the eccentrics 4 draws the door intotight clamp- 
ing relation, with a consideable component of its 
5o motion axially of the tank and -with a force of 
incrasing magnitude as thb do0r closes Over the 
tank opening due fo the eCceitric mounting of 
the links. To guide the dor to its Closel 
tion, the transverse beam 2-is iroiled with.ïr- 
55 wardly extending arms 7, in-the énds of 'which 
are mounted adjustable wearin shoës 72 which, 
as the door closes, ride onwearing.surfa.ces 
formed on the inner surfaces of links 
It will be seen that there is herein .provided a 
6(I mechanism which hot only servis to automati- 
cally, sWin open a heavy door ànd more it,irito 
a non-essential space, but also Seves as a power- 
ful anl fiïCient locking mëans. The operation 
of the motor $-is regulated by Push buttoncon- 
65 trol.méans not shown, wïth which-are associated 
limit switJhes whieh stopthe motor ai eitherend 
of its movement, in actual commercial adapta- 
tions, .tflning mechanism may be provided to 
actuate the motor and openhe doorat.:heend 
70 of a heating cycle. 
Whfle a preferred embodiment has been'shown, 
the invention is hot to be considered as-]mited 
thereto, various changes,-molifications or 
provements being possible Without departure frère 
5 the spirit and scope of the appendel .claires. The 



mechanism is prlmarily intended for the opera- 
tion of doors for so-called horizontal vulcanizers 
used in the curing of rubber goods, thermo- 
setting plastics and the like, but may be likewise 
adapted to any type of heating chamber where 
the closure is heavy and hard to handle manually 
and where itis essential that the door be held and 
closed tightly against high internal pressures. 
What is claimed is: 
1. A closure means for containers comprising a 
door, a link pivoted atone end to said door, a 
gear to which the other end of said link is eccen- 
trically pivoted, and means on the gear arranged 
to raise saidlink after a predetermined degree of 
rotation of the gear, whereby the link is moved 
by the eccentric pivoting in one phase of rotation 
of the gear, and is swung in unison with the gear 
by the said means in another phase of rotation 
of the gear. 
2. A closure means for containers comprising a 
door, a door supporting link fixed to said door, a 
second link articulated atone end to said door, a 
gear to which the other end of the second link is 
eccentrically pivoted, and means on the gear ar- 
ranged to contact the said second link after a 
predetermined degree of rotation of the said 
gear whereby the said second llnk is moved by 
the eccentric pivoting in one phase of rotation 
of the gear and is swung in unison with the gear 
by the said means in another phase of rotation 
of the gear. 
3. A closure means for containers comprising 
a door, a door supporting link fixed to said door, a 
roller carried on the outer portion of said link, 
a track over which the roller moves during the 
opening and closing of the door, a second link 
articulated atone end to said door, a gear to 
which the other end of the second link is eccen- 
trically pivoted, and means on the gear arranged 
to raise the Said second link after a predeter- 
mined degree of rotatioh of the said gear whereby 
the said second link is moved by the eccentric 
pivoting in one phase of rotation of the 'gear and 
is swung in unison with the gear by the said 
means in another phase Of rotation of the gear. 
4. In combination, a container having an open- 
ing, a closure for said opening, a gear, a link 
articulated to said closure, means on the gear 
adapted to impart an outward thrust to the link 
to more the closure away from the container, a 
device actuated by f, urther movement of the gear 
to raise the link ata predetermined degree of 
rotation of said gear, a rail above the container, 
and a door supporting arm flxed to said closure 
with its outer end adapted to ride on the rail dur- 
ing movement of the door. 
 5. In conbination, a container having an open- 
'ing, a closure for said opening, a gear, a link on 
said gear articulated at its other end to said 
closure, means on the gear adapted to contact 
the underside of said link to lift the saine after 
a predetermined degree of rotation of the gear, an 
arm fixed to the closure, a rail above the con- 
tainer, and means on said arm adapted to bear on 
the rail during movement of the closure. 
6. In combination, a container having an open- 
ing, a closure for said opening, a gear, a link on 
said gear articulated at its other end to said 
closure, means on the gear adapted to contact 
the underside of said link to lift the saine after 
a predetermined degree of rotation of said gear, 
a 'cam track above the container, and an arm 
fixed to said closure and adapted to ride on said 
cam track during movement of the closure. 
7. In combination, a container having an open- 
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lng, a closure for said opening, a gear, a link 
articulated at its outer end to said closure, means 
to impart an outward thrust to the link, means 
on the gear adapted to contact the underside of 
5 said link after a predetermined degree of rotation 
of said gear, a cam track above the container 
having a high portion joined to a low portion at 
the end of the container adjacent the said open- 
ing, and a door supporting arm fixed to the closure 
10 and adapted to ride on the cam track during 
movement of the door. 
8. In combination, a container having an open- 
ing, a closure for said opening, a gear, a link on 
said gear articulated at its outer end to safcl 
15 closure, means on the gear adapted to lift said 
link after a predetermined phase of rotation of 
said gear, a cam track, above the container having 
a high portion joined to a lo.w portion af the 
end of the container adjacent the said opening, 
20 an arm fixed to the closure and adapted to ride 
on the cam track during movement of the closure, 
and stop means to interrupt movement of said 
arm when said arm reaches said low portion. 
9. In combination, a container having an opin- 
25 ing, a closure for said opening, a gear, a.link on 
said gear articulated at its outer end to said 
closure, means on the gear adapted to contact 
the underside of said link af ter a predetermined 
phase of rotation of said gear, a cam track above 
3o the cbntainer having a high portion joined to a 
low portion at the end of the container adjacent 
the said opening, an arm fixed to the closure and 
adapted to ride on the cam track during more- 
ment of the closure, and stop means adapted to 
.3.5 arrest said arm vhen itis dwelling on said low 
portion. 
10. The combination with a horizontal auto-. 
clave having an opening atone end, a door for 
said opening, a pair of links pivotally connected 
4o to the door, rotatable elements at the sides of 
the autoclave, eccentrics in said elements over 
which the links are received, a door supporting 
arm connected at its lower end to the door, a track 
above the autoclave over which the upper end 'of 
45 the arm may ride, and means operative to raise 
the links after the eccentrics bave swung he door 
to partially open position and to cause the arm 
to move over the track. 
ll. The combination with a horizontal auto- 
50 clave having an opening atone end, a .door for 
said opening, a pair of links pivotally connected 
to the door, gears at the sides of the autoclave, 
eccentrics on said gears over which the links are 
received, a door supporting arm connected at its 
55 lower end to the door, a follet on the upper end 
of the arm, a track above the autoclave over 
which the follet moves, and abutments on the 
gears located and arranged to lift the arms after 
the eccentrics bave moved the door to partially 
60 open position and fo cause the follet to move over 
the track as the door is raised. 
12 In combination, a contairier having a lateral 
opening, a closure for said opening, an eccentric, 
a link cormected to the closure and actuated by 
65 the eccentric to partially open the closure and to 
draw the closure against the opening, means en- 
gageable with the link and operative when the 
clQsure is spaced from the operfing to lift the 
closure and swing it around an end of the con- 
70 tainer to a position above the container, and 
guiding means to control the angular position of 
the closure during its swinging movement. 
13. The combination with a horizontal auto- 
clave having an operfing atone end thereof, a 
7 swinging arm supported on the top of the auto- 
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clav.e and depending in front of the opening, :a 
closue .for the .opening :carried by the lower end 
ef the :arm, links pivoted at the sides of the auto- 
clave and cormected fo the closm.e, .means oper- 
ating in sequence first :to shift the links to move 
the :closure ]atera]]y:away from the opening and 
thento swing the links and .lift the closure and 
the arm, a ro]]er on the upper end of .the arm, 
and :a cam track :above the autoc]ge on vhich 
the .follet moves during the lffting of the .Closure, 
said cam track being shaped to guide-the closure 
azound the end of the autoclave to ïa :position 
above the autoclave dm'ing £he swinging move- 
nïent of the ]inks. 
14. An autoclave .closure operating mechanism 
such .as set forth .in claire .13 .in which on'everse 
movement the cosure is gu.ided aroundthe end 
of .the autoclave to a-position opposite the open- 
ing, whereupon the links are shifted fo draw :the 
closure against the opening. 
.15..In combination with a horizontal autoclave 
having an opening ai one end thereof, a c]osure 
for the opening, an arm attached .to the c]osure, 
a.ro]ler atthe upper end of said arm, a.cam track 
above the autoclave and extending axially there- 
of, said follet riding upon the cam track, means 
operative first to shift the closune ]aterally of 
the opening and thon to ïaise the _closuze and 
swing if in :an arc about the end of the autoclave 
toa position above the autoclave, said amtrack 
being shaped to guide the closure in ifs swinging 
movement and prevent contact theeof with the 
end of the autoclave. 
16. In combination with a horizontal autociave 
having an opening at one end thereof, a closure 
for the opening, an arm attached fo the closure, 
a::roller ai the upperend of said arm, a cam track 
above the autoclave and extending axially there- 
of, saidrol]er riding upon the cam track, means 
operátive first to shift the c]osure latera]ly of thé 
opening and then to raise the closure and swing 
it in an arc about the end of the autoclave to a 
position above the autoclave, said cam track being 
arched to keep the c]osure in position so that it 
.c]ears the end of the autoclave in its movement 
to and from its position above the autoclave. 
17..In combinationwith a horizontal autoclave 
having an opening ai one end thereof, a closure 
for the openir/g, an arm attached to.th.e c]osure, 
a,ro]]er at the upper end of said arm,- a cam track 
above the autoclave and extending axia]]y there- 
of,said roi]er riding upon the cam track, means 
operative first to shift the c]osure ]ateral]y of the 
opening and .then to raise the c]osure and swing 
if in an arc about the end ofthe autoclavefo a 
position above the autoclave, said cam track hav- 
.ing a test for the roi]er ai ifs -forward end and 
being arched rearward]y thereof to keep the 
c]osure in.position so that it clears the .end of 
the autoclave in ifs movement to and from its 
position above the autoclave, and means to pre- 
vent the fol]er from passing forwardly beyond 
the test. 
18. In combination witha horizontal autoclave 

having an opening.:af :one end .thereof,.aclosure 
for :the opening, 'an rm at-tached £o Jthe closure, 
aro]ler:at the upper end of said arm,a cam track 
above the autoclave and extending axially çhere- 
5 of, said r0ller riding up:on .the camtrack, means 
operative first to shift the closure laterally Of 
the epening and then fo raise the-closure and 
swing it-in an arc-aboutthe end of the autoclave 
to a position above the autoclave, said cam track 
10 having .a test for the follet ai its forward end 
and being arched rearwardly thereof fo keep the 
closure in .position so that it clears £he end of 
the autóclave in its movement to and from ifs 
position above the autoclave, and means to :pre- 
15 vent the roller ïrom passing forwardly beyond 
the test, said ]ast named means comprising a 
slot in the body of the cam track and a :pin. 
connected to the arm and movable in the.slot. 
19. In combination with a horizontally posi- 
20 tioned chamber.having an opening in the side 
thereof, a.closure .for,said opening, an arm con- 
nected to-the c]osure,-an arched trackway .above 
the.chamber and extending rearward]y from the 
oPening, ,the upper end of the arm riding a]ong 
25 the..trackway, means connected to the c]osure to 
move it toward.and away from the opening whfle 
the arm is at test on the trackway, and means 
opera.tive .thereafter to move the arm a]ong the 
trackway after the c]ósure .is .spaced .from the 
30 opening to hift the Closure .through-an arcute 
path to and from its fu]ly opened pos£ion above 
thechamber.. 
20.-In combination with a horizonta]]y posi- 
tioled.chamber .having an opening .in the .side 
35 hereof, a closure for said opening, an .azm con- 
nected )fo the c]osure, a trackway aboie the Cham- 
ber and extending rearwardly from the opening, 
the upper end of the arm being pivota]ly sup- 
ported and mob]e long £he .trackway, means 
4o connected to the C]osure to more it toward and 
away :from the opening about the .pivot of the 
arm, and means operative-to.move the arm a]ong 
the trackwy after the C]osure is spaced from the 
openingto shift the closure through an azcuate 
45 path to and from its fully opened position above 
the chamber. 
LESLIE E. SODERQUIST. 
IEFERENCES CITED 
5o The .following references are of.record in the 
file.of ,this patent: ,» 
UNITED. STATES PATENTS 

55 

6O 

Nmber 
1,12OE;278 
1,158,875 
1,230,316 
1fl71:241 
1,921,415 
1»967,346 
2097,932 
:2;105;873 
2,254»926 

Name D/te 
Rachels ............ Feb. 2, 1915 
Warman ............ Nov. 2, 1915 
lIapier ............. Jun 19, 1917 
Al]en ....... : ...... Ju]y 22, 1930 
Larsen .............. Aug. 8, 1933 
Barnby ............ July 24, 1934 
 McKee .............. Nov. 2, 1937 
Weinheimer ........ Jan. 18, 1938 
Zimmerman ........ Sept. 2, 1941 



